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Description 

Background of the invention • - 
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5 ^ The present invention, relates to a thermally activated dry refractory composftlon used for high 
-temperature installation and repair of the interior refractory lining of furnaces such a steel conversion 
furnaces, and other high-temperature vessels, and to a method for application of the composition, 
particularly for the repair of worn or damaged areas of a refractory lining. 

Refractory aggregate that has a high content of l^gO or.MgO equivalents, such as magnesia, dolomite 
10 and olivine, has conventionally been used as a refractory material for high temperature rnstallation and 
repair of the Refractory lining of steel conversion furnaces and the like. These refractory compositions are 
also required to have high strength. Mixtures containing both dolomite aggregate and magnesia aggregate 
have recently come into general use because of their greater strength. These refractory compositions 
generally also contain various other components which act as binders and flowability promoting agents.' 
75 Pitch, tar, thermosetting^ resins, thermoplastic., resins, polyhydric alcohols and free liquid water have 
frequently been added, in >the past, for such purposes. - . 

Refractory compostions for the installation or repair of refractory surfaces in furnaces and other high- 
temperature vessels are generally applied in either one of two ways. The first method is generally referred 
to as a "wet" method wherein the refractory composition is applied -in the form'^of an aqueous slurry of thi >" 
composition, utilizing gunning or spraying techniques.. The second general method for application utilizes a^ 
non-aiqueous rhiktuVe of the e^ssentia! refractory' composition and a non-aqueous, usually organic solvent or 
carrier material, such a pitch, tar. thermosetting resins, thermoplastic resins, and polyhydric alcohols. 

Heretofore, however, there has not been a refractory composition capable of application in a dry state, 
that is. a composition not requiring additional solvents, slurrying agents, or flowability promoting agents in 
25 addition to the essential dry refractory connponents themselves in order to cause the composition to flow. 

;Document Ef?-A-0 037 16^5 disclosing, ^ dry gunning composition suggests to include u4ito 10% pitch 
and'^Q,5-5% alurninium sulphate (a hydrated material) Mn the composition; this amount, however of the 
hydrated material, with respect to the amount of bound water contained therein, is considered as insufficient 
to thermally activate and make the composition self-flowable in the furnace. 
30 Therefore, one object of the present invention is a refractory composition which is capable of being 
applied in a truly "dry" condition, and which has the property of self-flowability at the time of application in 
order to eliminate the requirement for the addition of a solvent, slurrying agent, or flowability promoting 
agent in order to cause the refractory composition to flow. 

A disadvantage of refractory compositions which are applied in a "wet" state, as an aqueous slurry of 
35 the refractory composition, is the extensive amount of time required in order to cause evaporation of the 
water and drying and setting of the refractory composition after it has been applied. Another object of the 
present invention is a refractory composition which does not require excessive amounts of time to dry and 
set when applied. j 

Refractory compositions which includes various types of organic solvents, carriers, and flowability- 
40 promoting agents pose an environmental concern caused by evaporation of the organic material after the 
refractory composition is applied and is heated to cause It to set. 

Refractory compositions presently in use for such high temperature applications, nevertheless, still have 
a number of disadvantages. 

Those containing pitch and tar a binders and flowability promoting agents may potentially cause 
45 environmental problems and adversely affect the properties of the refractory material itself due to fuming 
resulting from the partial combustion or thermal decomposition of the added pitch or tar during high 
temperature application. Moreover, the use of those refractory compositions which require the addition of 
large amounts of water or non-aqueous liquid to cause flowability results in increased furnace down time 
because of the long baking time required for those materials to dry and set. The non-aqueous liquids 
50 contain substantial amounts oil. Polyhydric alcohol can also be used as the non-aqueous liquid. 

Although refractory compositions containing thermosetting resins and thermoplastic resins emit less 
smoke during hot application than is emitted by the pitch and tar containing agents, refractory compositions 
containing thermosetting resins and thermoplastic resins, however, have a relatively short storage life, which 
makes it difficult to maintain large quantities of the material on hand. If the storage temperature of those 
55 materials is allowed to rise much above 15-20*C, there Is a tendency for phenolic bonds in the resins to 
cross-link, which greatly reduces the workability of the compositions. Resin-containing compositions, 
therefore, must be stored at a low temperature, preferably below about 15*.C ("60 -F). 
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Refractory compositions containing polyhydric alcohols funne during high temperature application. 
Compositions containing high volatility binders and flowabllity agents, such a alcohols, also have the 
disadvantage that when they are applied, they tend to deform and demonstrate poor adherence properties. 
Those refractory compositions which '>equire^' kneading, afte^ the addition bf water" of" mixing; Have the 
disadvantage of the extra, time-consuming kneading step which reduces the productivity that can be 
achieved when using such compositions. 

The present invention overcomes all of the above problems and limitations by providing a refractory 
composition for high temperature application which offers the advantages of simplicity of use and 
application, which Improves productivity, and of being environmentally safe, by not causing fuming or other 
deleterious environmental effects. 

Moreover, heretofore, refractory compositions for the application of a new refractory lining and for the 
repair of an existing refractory lining on the inner surface of a furnace and the like have been applied to^he 
surface to be coated, either by gunning, spraying or trowelling of an aqueous slurry or pate of the refractory 
-composition, which necessitates pre-mixing of the refractory material with substantial amounts of water prior 
to application, or by spraying as a non-aqueous slurry. This requirement has a number of disadvantages, 
including the inability to maintain pre-mixed quantities of the material in condition for application due to 
drying and setting oiAhe material before user the ' requirement, in gunning and spraying, modes of 
application, for relatively sophisticated and sensitive equipment, which may very easily become clogged, for 
mixing and applying the slurried refractory composition; and the need, for a source of water with which the 
refractory composition can be mixed. ^ ' * 

It has now been; discovered-" that a dry '^"refractory composition can be made , self-flowable at high 
temperature by incorporating therein a sufficient amount of^'a component containing a sufficient amount of 
chemically bound crystalline water which is releaseable at high temperature and which does not require the 
addition of further liquid water from other sources. 

The use of hydrated materials in refractory compositions as a binder to provide at least part, if not all, 
of the water, required to cause binding of the dry components was heretofore known in the art. however, 
those compositions utilizing hydrated materials as binder^ suffer from a disadvantage of having shelf life 
stabilityaproblems. It was, however, heretofore unknown that a hydrated material containing a sufficient 
amount of releaslble water of hydration was utillzable a the sole self-flowability agent in the composition. 

The refractory arts have heretofore lacked a dry, thermally activated, self-flowing refractory composition 
capable of being installed in a dry state in a high-temperature environment to thereby become thermally 
activated, releaing crystalline water of hydration from the hydrated component to provide moisture, ^and 
causing self-flowability of the overall refractory composition. The composition of the present invention 
successfully overcomes all of the limitations of compositions previously known in the art In this regard. 

The thermally activated, dry refractory composition and method for its application of the present 
invention overcomes all of the disadvantages of conventional materials and methods of application. The 
present invention enables the application of the refractory composition to a surface to be coated in a "dry" 
state, which does not require a separate source of water or other non-aqueous liquid for mixing, and without 
the need for complicated equipment. 

The refractory composition of the present invention offers the further advantage that its method of use 
and application is very simple, easy and inexpensive. Because the composition is applied In a dry state, a 
separate source of water for mixing with the composition to form a slurry is not required. Moreover, 
because the composition is applied in a dry state. It is not necessary to use any complex, expensive 
machinery or tools, such as sprayers or guns, as are required to apply sprayable and gunnable aqueous 
slurry compositions, respectively. Because such devices are subject to clogging and breakage and must be 
serviced regularly, there is an added disadvantage of frequent down-time and loss of productivity 
associated with the application of compositions In the form of aqueous slurries. Moreover, the application of 
aqueous slurry compositions using gunning, spraying and trowelling techniques, requires that the furnace, in 
which the refractory composition is being applied, be cooled down to a temperature that will allow workers 
access to the surface to be coated for a sufficient time to perform the coating job. Alternatively, the work 
may be performed at elevated temperature, however, the use of complex, expensive, automated remote 
control gunning and spraying equipment, which is hard to manipulate, not always thorough, and is subject 
to failure. Is required. 

Summary of the Invention 

The thermally activated, dry r fractory composition for high temperature application of th present 
Invention Is comprised of a MgO or MgO equivalent-containing refractory aggregat . such as magnesia. 
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dolomite, olivine, calcium carbonate coated dolomite, and mixtures thereof, in an amount of from about 35 
to about 85 percent by weight of the total composition with from about 15 to about 50 percent by weight of 
tM^^ the:total composition ofr a hydrated material- containing chemically bound water in crystalline form/ such as 
an alkali metal metasilicate or sulfate hydrate, or an alkaline earth metal metasilicate or sulfate hydrate, with 
5 the crystalline water associated with the hydrated materia! being present in an amount of at least 20 percent 
by weight of the hydrated miaterial. Preferably, there are from about 5 to about 9 motes of crystalline water 
per mole of hydrated material. The crystalline water constitutes from about 7 to about 35 weight percent of 
the total refractory composition. The composition may further optionally contain from about 0.1 to about 10 
wt% of free calcium carbonate and from about 0.1 to about 5 wt% of phosphate glass.^ 
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Detailed Descriptiori of the Invention 



The thermally activated, dry refractory composition for high temperature application of the present 
Invention is described in detail in the following. 
75 The refractory composition contains an MgO or MgO eqijivalent-containing aggregate, such as magne- 
sia, oli\{ine. qalcium carbonate coated, dolomite, and mixtures thereof. In a total amount of frorn, about 35 to 
about '85 wt%. Although the foregoing aggregates are the preferred aggregate material for situations where 
a basic refractory aggregate in required, the scope of the present invention is not limited to basic refractory 
V- ^i" aggregates. Some situationsvmay require^ithe use of acidic refractory aggregates, such as aluminum oxide 

20 and aluminum silicate, or neutral refractory aggregates, such as zircon and zirconia. The use of such acidic ^ ^ 

* and neutral refractory aggregates is also deemed within the scope of this invention. Basic, M^O-containrngr 

refractory aggregates are utilized In situations where the material with which the refractory composition 
comes in contact, such as molten steel, provides a slag having basic chemical properties. Generally, 
although conventionally used MgO aggregate can be used and its particle size is not specially restricted, 

■ 25 MgO aggregate having a particle size of from about 0.1 to about 7.0 mm is., preferred in terms of the 

strength, self-flowability and., filling property of the Jresulting refrjactpry. composition. Special dolomite r. 
4.. ^. aggregate obtaiqied by performing a surface treatment using carbonic acid gas on natural dolomite 

aggregate or synthetic dolomite aggregate In order to increase its slaking resistance is preferably used in 
the refractory composition of the present invention. 
30 The thickness of the CaCOa coating layer formed is preferably from about 0.4 to about 1.0 n m 
because sufficient improvement of slaking resistance due to the formation of a CaCOa coating layer Is not 
achieved if the thickness is less than 0.4 u m and further improvement of slaking resistance is not achieved 
evenjf the thickness exceeds 1.0 u m. Although the particle size of the coated dolomite aggregate Is not 
restricted, it preferably has a particle size of about 7 mm or less, for the same reasons as those mentioned 
35 for MgO aggregate. 

.? . - A process for the preparation of a calcium carbonate-coated dolomite refractory aggregate, such as*is- ^ 
preferably utilized as a refractory aggregate according to the present invention, is fully disclosed in the 
specification of a co-pending U.S. Patent Application Serial No. 745.574. filed August 15. 1991. claiming 
priority from Japanese Patent Application No. 216,179/90. filed August 16. 1990, and commonly assigned to 

40 the assignee of the instant application, which is fully incorporated herein by reference. 

To these aggregates, from about 15 to about 50 wt% of a hydrated material and. optionally, from about 
0.1 to about 10 wt% of a homogenizer and from about 0.1 to about 5 wt% of a binder are added. The 
hydrated material Is selected from the group consisting of alkali metal metasilicates and sulfates, and 
alkaline earth metal metasilicates and sulfates. 

45 The choice of hydrated material depends in part on the acidic or basic nature of the overall chemical 
environment. 

Although the pentahydrate and nonahydrate of sodium metasilicate are preferably used as a 
metasilicate hydrate, the present invention is not restricted to these hydrates and the heptahydrate of 
magnesium sulfate can be used in combination with the above hydrates. 

50 . A metasilicate hydrate is added to the aggregates in manufacturing a refractory composition in order to 
make the dry refractory composition a self-flowable, liquid water-containing slurry at high temperature. 
During addition of the refractory composition to a hot furnace, self-flowability of the refractory composition 
occurs because the hydrate dehydrates releasing the previously crystallized, chemically bound water of 
hydration and the "dry" refractory composition is thereby moistened, enabling It to flow as a slurry. The 

55 amount of metasilicate hydrate added should be from about 15 to about 50 wt% because an amount less 
than .15 wt% cannot ensure sufficient fluidity of the composition and an amount exceeding 50 wt% results In 
significant separation of coarse particles from minute particles in the composition, thereby resulting In 
possible loss of sufficient strength In the refractory linings formed or repaired using the composition. 



EP 0 558 675 B1 



Calcium carbonate can be used in order to improve the filling property and homogeneity of the resulting 
refractory composition. Although the self-flowability of the resulting composition can be ensured at high 
temperatures by adding a metasilicate hydrate to the aggregates as mentioned above, the addition of a 
metasilicate hydrate is not sufficient for inhibiting the separation of coarse particles from fine particles in the 

5 composition. Consequently, the refractory composition still only ha Inferior filling properties, and blistering 
can occur in the upper part of a repaired surface. The separation of coarse particles from fine particles is 
inhibited in the composition and its filling property is improved without reducing the effect produced. by the 
addition of a metasilicate by the addition of calcium carbonate to the composition. The amount of calcium 
carbonate added is from about 0.1 to about 10 wt% because an amount less than about 0.1. wt% cannot 

70 sufficiently improve the filling property of the resulting- composition and an amount exceeding 10 vvt%' 
causes a decrease in the seif-flowability of the composition.. ' _ , 

Although there is no restriction in the particle size of calcium carbonate utilized, it is preferably about 10 . 
U m or less in order to increase the filling property of the resulting refractory composition. 

Although phosphate glass which contains phosphoric acid as one of the main ingredients can also be 

75 used in place of plain phosphate glass, in the present invention it is preferred to use refractory phosphate 
i glass which has received a special treatment for* making it resistant to water, such as^by treatment with L-2 

or L-5 (commercial name), a hydrophobic material, produced by Taihei Chemical Co., Ltd. Phosphate glass : 
is used in a refractory composition for hot application according to the present invention because, although 
adding phosphoric acid to a refractory composition generally improves its ^strength, it causes deterioration 

20 "Xjf Its fluidity. Adding phosphate glass; 'especially 'refractory phbsphate glassf not only elinriinates the 'above 

disadvantages., but also mhibits the separation of^ .coarse particles from fine particles. The amount of ,4 
phosphate glass added is from about 0.1 to about 5 wt% because, as with calcium carbonate mentioned . 
above, an amount less than about 0.1 wt% does not fully exhibit the effect of Inhibiting the separation of 
coarse particles from fine particles and an amount exceeding 5 wt% causes a decrease in the self- 

25 flowability of the composition. 

A thermaily activated, dry refractory composition according to the present- invention is obtained by ~ 
homogeneously blending the above proportions of aggregates and additives using a mixer or, a similar 
device. • . 

Additives other than the above ones may be added to a refractory composition for hot application 

30 according to the present invention depending on its use. Proportions of additives regarded a within the 
range of the present invention are a set forth in the claims hereinbelow. The total weight percent amount of 
aggregates present In the composition is calculated based on the ranges of proportions of . the other 
' additives as the balance of the overall composition to give 100 percent. The actual amount of aggregate 
present in the composition is not critical as long as the amounts of self-flowability agent, binder and 

35 homogenizing agents are within the specified ranges and are effective for the amount of aggregate actually 

present. . .5 

The thermally activated, dry reifractory composition thus manufactured greatly reduces the time 
required for baking the applied material during repair to cause it to set, as compared to a conventional 
repair agent. Use of a combination of an MgO or MgO equivalent containing aggregate and a special 

40 calcium carbonate coated dolomite aggregate contributes high strength to the composition. The use of a 
calcium carbonate surface treatment on the dolomite gives the material improved slaking resistance. 
Addition of a metasilicate hydrate enables application of the refractory composition in a "dry" state. 
Because the water of hydration is chemically bound, the material itself has a dry feel to the touch. It is not 
necessary to form a wet mixture by physically adding water to the composition for application. Release of 

45 the water of hydration in the metasilicate at elevated temperature gives the composition self-flowability 
when it is applied to a surface. Addition of calcium carbonate and phosphate glass improves the filling 
property of the composition and inhibits the separation of coarse and fine particles. Refractory surfaces 
applied or repaired with the composition of the present invention are free from blistering and are entirely 
homogenous due in large part to the absence of separation of coarse particles from fine particles. The 

50 refractory surfaces coated with the composition of the present invention therefore are highly durable and 
can withstand long-term use. Furthermore, because the refractory composition of the present invention 
incorporates no pitch, tar, thermosetting resins or thermoplastic resins, it does not fume during its use and 
therefore does not cause any environmental pollution problems. 

The thermally activated, dry refractory composition for hot application of the present invention greatly 

55 stnortens the time of baking after application, a compared to the baking time required for conventional 
refractory compositions to set. and therefore the composition of the present invention achieves improved 
productivity through faster furnac turn around time for refractory lining installation and repair. Sufficiently 
high strength of the refractory composition is ensured by using MgO aggregate and special calcium 
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carbonate coated dolomite aggregate having improved slaking resistance. The self-flowability of the 
composition during its use is ensured by adding a metasilicate hydrate: the filling property of the 
^.composition, is. improved -^and the ^ separation . of coarse particles from fine particles Vi^'^^i^^ 
addition of calcium carbonate and phosphate glass. In addition, since refractory parts and surfaces formed 
using the composition and according to the method of the present invention are free from blistering and 
entirely homogeneous due in part to the absence of the separation of coarse particles from fine particles ' 
the refractory parts and surfaces have a high endurance and successfully endure long-term use. therefore 
enabling the achievement of reduced production cost and improved productivity. Furthermore, because the 
refractory composition according to the present invention do not contain any pitch, tar, thermosetting resins 
or thermoplastic resins, they do not fume during use and therefore are environmentally safe. 

The method whereby a new refractory lining Is installed or an existing one is repaired on the interior 
surfaces of a furnace, in a hot, dry application, involves the steps of placing into said furnace in proximity 
with the interior surface to be coated or repaired a sufficient amount for coating or repair, of the thermally 
activated, dry refractory composition of the present invention containing at least one refractory aggregate* 
and at least one hydrated material containing chemically bound water of hydration; maintaining a hot 
furnace at a sufficient temperature or raising the temperature In the furnace to a sufficient temperature to- 
cause release of the chemically bound water of hydration from the hydrate compound, such that the 
released water first mixes with the refractory aggregate and all other components of the dry refractory 
composition to formta flowable slurry which fIcJws over and completely coats the furnace interior surface on 
which the refractory lining is being coated .or repaired; and maintaining a sufficiently elevated temperature In 
the furnace to vaporize, the water of hydration from the slurry, thereby causing the refractory compbsition to 
dry and set in place leaving the newly applied or repaired refractory lining. Where the furnace size permits 
practicability, the furnace may be tilted to direct the flow of the refractory composition to the particular 
location on the surface to be coated or repaired. 

In practicing the method of applying the refractory under hot. dry conditions. the.atJeast one refractory 
g ^ aggregate of the refractory composition is from about 35 to .about- 85 weight percent. of the total refractory 

: material and is selecfed from the^ group consisting of magnesium oxide or magnesium oxide equivalent 
aggregate, a calcium carbonate coated dolomite aggregate having a calcium carbonate coating of from 
about 0.4 to about 1,0 u m on the dolomite, and mixtures thereof; and the at least one hydrate compound of 
30 the refractory composition is from about 15 to about 50 weight percent of the total refractory composition 
and contains from about 1 to about 9 moles, and preferably from about 5 to about 9 moles, of chemically 
bound water of hydration per mole of hydrate, such that when the water of hydration is liberated at elevated 
temperature a sufficient total amount of water is made available to cause the formation of a flowable 
aqueous slurry of the refractory composition. The hydrate compound is selected from the group consisting 
35 of sodium metasilicate pentahydrate. sodium metasilicate nonahydrate. magnesium sulfate heptahydrate. 
and mixtures thereof,. The preferred hydrated materials are sodium metasilicate pentahydrate and sodium* 
metasilicate nonahydrate. 

The thermally activated, dry refractory composition utilized in such an application may further contain 
from about 0.1 to about 10 weight percent of a calcium carbonate-containing binding agent, and from about 
0.1 to about 5 weight percent of a flowability enhancing agent selected from the group consisting of 
phosphate glass, both untreated and treated with phosphoric acid or a hydrophobic agent. 

When applying the refractory composition of the present invention according to the above described 
method, the temperature to which the temperature in the furnace is raised to cause release of the water of 
hydratipn from the hydrate compound is at least about 500 'C. and preferably is from about 1000*0 to 
45 about 1 400 'C. 

The nature of the present invention may be more fully understood from the following examples which 
are not intended to be limiting in any way. The scope of the refractory composition for hot application and 
method of making it is established by the claims which follow herein below. 

50 EXAMPLE 1 

Four types of refractory composition for hot application according to the present invention were 
produced and utilized in a laboratory-scale furnace according to the proportions shown in Table 1, 

55 
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Table 1 
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.> Component (wt%)/Sample #; 


1'{ 




3-: 




MgO 


40 


30 


30 


20 


CaCOa coated dolornite 


20 


30 


20 


30 


Na metasilicate (nonahydrate) 


30 


30 






Na metasilicate (pentahydrate) 






40 


.40 


Calcium^ carbonate 


7 


7 


, 7 


7 


Refractory phosphate glass 


3 


3 ' 


3 


3 



75 



20 



25 



30 



When the resulting refractory compositions were used for repair of steel conversion furnaces, none of 
the compositions exhibited fuming at furnace temperatures as high as-frbm 1 ,000 • C and they required only 
a relatively short baking time of 10 minutes. - '"'^ 

When conventional refractory compositions containing pitch and tar as binders were used for furnace 
repair in the same way, in comparison, they emitted large amounts of smoke and required at least 40 
minutes for*baking. When conventional refractory 'cbmpositions^ontaining thermosetting' resins- and thermo- 
plastic resins as binders were used for repair in th^ same way? they emitted moderate amounts of smoke 
and still required 15 minutes for baking. 

When the endurance of refractory surfaces repaired using the above mentioned conventional composi- 
tions was examined, conventional compositions containing pitch or the like as a binder and those containing 
resins a binders had similar degrees of endurance, whereas all surfaces repaired using the refractory 
compositions of the present invention demonstrated an endurance at least twice that of the surfaces coated 
with the conventional compositions. ■ r . 

■ ^ . ^ " \ , 

EXAMPLE 2 

Dry, Thermally Activated, Self-Fiowable Refractory Composition Formulation I 



A dry, thermally activated, self-flowable refractory composition according to the present invention was 
prepared having the following composition: 



36 



40 



45 



50 



Component 


Wt % 


Natural IVIgO 


-5 Mesh 


17.0 


Pulverized 


20.5 


Calcium Carbonate-Coated Dolomite (-3mm) 


33.0 


Sodium Metasilicate 


Nonahydrate 


16.0 


Pentahydrate 


10.0 


Magnesium Sulfate Heptahydrate 


1.0 


Calcium Carbonate 


1.5 


Phosphate Glass 


1.0 



Installation for Furnace Repair 



The composition was field installed and evaluated in the repair of the refractory lining- of a BOF (Basic 
55 Oxygen Furnace) steelmaking furnace have a capacity of 275 MT steel volume for producing various types 
and grades of steel, from. plain steel to high alloy steel, and from low to high carbon content in steel grade. 

The amount of a refractory composition utilized to effect repair of the lining of a particular furnace is 
proportional to the overall capacity of the furnace (furnace surface area), the extent of wear or damage to 
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the refractory surface, which is proportional to the operating cycle length, i.e., the number of heats of 
molten material that the lining has been exposed to since its first installation. In the case of new linings, or 
-rlast repair, Jn^the case* of < previously repaired linings; and the thickness of the refractory coating.' which 
generally ranges from about 1.5 to about 4 inches, depending on the number of heats desired to be 
handled in an operating cycle, and depending on the nature of the material handled and the operating 
temperature, 

The refractory composition of the present invention was installed by depositing into the furnace 1 MT of 
the dry material, which was the amount calculated to coat and fill-in the damaged surface area and provide 
a coating of a thickness of from 1.5 to 2 inches oyer the various surface area in the furnace, after an 
operating cycle of 16 heats. The material was deposited by crane. Alternatively, a scrap-shooter, or where 
the furnace Is sufficiently large, a fork-lift can be utilized to deposit the mass of dry refractory composition 
in the furnace. 

J, The furnace was maintained at a temperature In excess of 800 'C to thermally activate the refractory 
composition upon deposit. . . 

The refractory composition became self^flowable after several minutes as crystalline water was released 
from the hydrated material and; began to mix with the dry components of the composition. 

Once the composition had become homogeneous and self-flowable, distribution of the material to 
specific sites within the furnace, where the refractory material was to repair worn or damaged areas, was 
directed.by tilting the furnace so that the refractory materlaLflowed to fill-Jn the eroded and. damaged areas. 

The material cured in about 7 minutes. After the composition had set, the furnace was retilted to 
operating position. The^rep.aired furniace was then ready to receive the next heat of molten metal. 

Similar results are obtained In other types of furnaces and vessels, wherein the amount of refractory 
composition required for repair after a cycle of heats, has been observed to be as is shown in Table 2, 
below: 



Table 2 , 



Type of Furnace or Vessel 


Amount of Refractory Composition Typically 
Required for Repair After Normal Cycle of Heats 


Basic Oxygen Furnace (BOF) 


1-3 MT 


Electric Furnace 


50 kg - 1 MT 


Argon/Oxygen Decarbonization (AOD) Furnace 


50 kg - 1 MT 


Steel Ladle or Tundish 


5 kg - 200 kg 



EXAMPLE 3 

Comparative Performance of Refractory Composition of the Present Invention and Tar. Pitch. Thermosetting 
Resin and Thermoplastic Resin-containing Compositions of the Prior Act 

Table 3 Is a comparison of in-service characteristics of the refractory composition of the present 
invention and the most frequently used compositions previously known and used in the art. 
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fi ' -^''-i ^5" . ^Claims ■: r- - '1 . . » - .• ; .; ? j,^-j.v TK.r ^ ^v' / * j.^- 

5 1- A dry refractory composition for the coating and repair of an Interior refractory lining of a furnace and 
the like, comprising a refractory aggregate and a hydrated material containing chemically bound water 
in crystalline form, said hydrated material being present in a sufficient amount, with respect to the ' 
amount of bound water contained therein, to provide moisture to said composition to cause self- 
flowability thereof when sard composition Is applied to a surface in a furnace and the like, upon which a 
70 new refractory lining is to be coated or an existing damaged refractory lining is to be repaired, with said 
' ' furnace being maintained at an elevated temperature sufficient to cause thermal activation of said 

* refractory composition, whereby release and liquefaction of said chemically bound water from said 

hydrated .material occurs, such that said composition becomes self-flowable and is capable of flowing 
from a place on said surface to which it was initially applied to another proximal place on said surface 
'5 . where it completely coats said surface with a new refractory .lining, or fills-in defects and effects the 
repair of an existing refractory lining. j^-j ' 

The composition according to claim 1 wherein the refractory aggregate is selected from the group 
consisting of magnesia, dolomite, olivine, calcium carbohate coated dolomite. and-,mlxtures thereof. 

The composition according to claim 1 wherein the refrabtory aggre^^aite is from ^bout 35 to about 85 
weight percent of the total composition. 

The composition according to claim 1 wherein the hydrated material is selected from the group 
consisting of alkali metal metasilicate and sulfate hydrates and alkaline earth metal metasilicate and 
sulfate hydrates. : , . 

■ ... nfc u < ■ - f\l ' ^it. fS 

V • K' '.i ■ 1- / 

The composition according to claim 1 wherein the hydrated material is selected from the group 
consisting of sodium metasilicate pentahydrate, sodium metasilicate nonahydrate. magnesium sulfate 
heptahydrate and mixtures thereof. 

6. The composition according to claim 1 wherein the hydrated material is from about 15 to about 50 
weight percent of the total composition. 

35 7, The composition according to claim 1 wherein the crystalline water associated with the hydrated 
material is from about 7 to about 35 weight, percent of the total composition. i ^ 

8. The composition according to claim 1 wherein each mole of hydrated material contains at least about 
20 percent by weight crystalline water. 

40 

9. The composition according to claim 2 wherein the calcium carbonate coated dolomite has a coating of 
from about 0.4 to about 1 .0 um in thickness of calcium carbonate on the dolomite. 

10. The composition according to claim 1 further comprising at least one of: 
from about 0.1 to about 10 percent by weight of the total composition of free calcium carbonate; 

and 

from about 0.1 to about 5 percent by weight of the total composition of a compound selected from 
the group consisting of phosphate glass, both untreated and treated with a compound selected from the 
group consisting of phosphoric acid and a hydrophobic agent. 

11. The composition according to claim 4 wherein the alkali meta! Is sodium and the alkaline earth metal Is 
magnesium. 

12. The composition according to claim 4 wherein the hydrated material Is a sodium metasilicate hydrate. 

55 

13. The composition according to claim 8 wherein each mole of hydrated material has from about 5 to 
about 9 moles of crystalline water associated therewith. 
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14. A dry refractory composition for the coating and repair of an interior refractory lining of a furnace and 
the like, comprising: 

. . from about 35 to about 85 weight percent of a refractory aggregate selected from, the group 

consisting of magnesium, dolomite, olivrnerdolomite having a coating of cafcium carbonate thereon in a 
5 thickness of from about 0.8 to about 1 .0 urn, and mixtures thereof; 

from about 15 to about 50 weight percent of a hydrated material containing from about 5 to about 9 
moles of chemically bound water per each mole of hydrated material in crystalline form, said water 
constituting from about 7 to about 35 weight percent of the total composition. 

said hydrated material being present in a sufficient amount, with respect to the amount of bound 
to water contained therein, to provide moisture to said composition to cause self-flowablllty thereof when 
said cornpositlon Is applied to a surface In a furnace and thiB like, upon which a new refractory lining is 
to be coated or an existing damaged refractory lining Is to be repaired, 

with said furnace being maintained at an elevated temperature sufficient to cause thermal activation 
.of said refractory composition, whereby release and liquefaction of said chemically bound water from 
IS said hydrated material occurs, such that said composition becomes self-flowable and flows from a 
place on said surface to which it was initially applied to corhpletely coat surface to which it was Initially 
applied to completely coat said surface with a new refractory lining, or fill in defects and effect the 
repair of an existing refractory lining. 

20 15.' The composition accorcJing to claim 14 further comprising: * 

fi'om about 0.1 to abpyt IQ percent by weight of the total composition of free calcium carbonatb; 
and ' ' 

from about 0.1 to about 5 percent by weight of a compound selected from the group consisting of 
phosphate glass, both untreated and treated with a compound selected from the group consisting of 
25 phosphoric acid and a hydrophobic agent. 

h 16.J . A method for enabling the dry application of a new coating -of a refractoriy lining or the repair of an 

existing refractory lining- on the interior surfaces of a furnaice and the* like, at high temperature, 
comprising: 

30 placing into said furnace in proximity with the interior surface to be coated or repaired, a sufficient 

amount to effect said coating or repair, of a dry, thermally activated refractory composition comprising 
a refractory aggregate and a hydrated material containing chemically bound water in crystalline form; 

with the temperature in the furnace being maintained at or raised to a level sufficient to cause 
thermal activation of said refractory composition, whereby release and liquefaction of said chemically 

35 . bound water from said hydrated material occurs, such that said composition becomes self-flowable and 
flows from a place on said surface to which it was Initially applied, to completely coat said surface with 
a new refractory lining, or fill-in defects and effect the repair of an existing refractory lining; and 

maintaining a sufficiently elevated temperature in said furnace to vaporize the liquid water in said 
composition, thereby causing said refractory composition to dry and set in place leaving a newly 

40 applied or repaired refractory lining. 

17. The method according to claim 16 wherein the temperature In the furnace Is at least about 500 'C. 

18. A method for the Installation and repair of the refractory lining of a furnace and the like comprising: 

45 depositing Into said furnace proximal to the surface to be coated or repaired an amount of a dry, 

thermally activated refractory composition composed of a refractory aggregate and a hydrated material 
containing chemically bound water In crystalline form, said hydrated material being present In a 
sufficient amount, with respect to the amount of bound water contained therein to provide moisture to 
said composition, such that at an elevated temperature sufficient to cause release and liquefaction of 
50 said bound water, at which temperature the temperature in said furnace is raised to or maintained at. 
the water mixes with the composition to render it self-flowable;- 

tilting said furnace to direct the flow of the refractory composition to the place on the surface to be 
coated or repaired; and 

allowing the refractory composition to dry and set. 

55 

19. The method according to claim 18 wherein the dry, thermally activated refractory composition is 
deposited into the furnace by on of the methods selected from the group consisting of shoveling into 
place, lowering into place by crane, setting In plac with a forklift. and shooting into place with a scrap- 
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shooter. 

20..vJ:he methodTi according to claim. 18 wherein the furnace Is maintained at a temperature of at *leasT 
500 -C. 

PatentansprUche 

1. Trockene Feuerfestzusammensetzung zum Beschichten und Reparieren einer feuerfesten Innenausklei- 
dung eines Ofens und dergleichen, umfassend einen Feurfestzuschlag und ein hydratlsiertes Material, 
das in krlstaliiner Form chemisch gebundenes Wasser enthalt. welches hydratisierte Material in bezug 
auf die Menge des darin gebundenen Wassers in eiher ausreichenden Menge vorliegt, urn der 
Zusammensetzung Feuchtlgkeit zu gewahren, urn darauf Selbstflieflfahlgkeit zu bewirken, wenn die" 
Zusammensetzung auf eine Oberflache in einem Ofen und dergleichen aufgebracht wurde,, auf die eine 
neue feuerfeste Auskleidung aufgetragen oder eine bestehende beschadigte. feuerfeste Auskleidung 
repariert werden soli, wobei der Ofen ,be.i einer erhohten Temperatur gehalten wird. die ausreicht, um 
thermlschg Aklivierung der Feuerfestzusammensetzung zu bewirken, yvodurch ein Freisetzen -und 
Flussigwerden des chemisch gebundenen Wassers von dem hydratisierten Material derart erfolgt, da/3 
die Zusammensetzung selbstflieBfahig wird und in der Lage ist, von einer Stelle auf der Oberflache, auf 
die sie; anfangs aufgetragen wufde, zu einec anderen proximalen Stelle auf der Oberflache zu^^flieBen, ^ 
wo sievdie Oberflache mit einer neuen feuerfesten Auskleidung vollstandig beschichtet oder Defekte ^ 
ausfOlltund die Reparatur einer bestehenden feuerfesten Auskleidung bdwirkt. "C* 

2. Zusammensetzung nach Anspruch 1, bel welcher der Feuerfestzuschlag ausgewahit wird aus der 
Gruppe, bestehend aus Magnesia. Dolomit. Olivin. mit Calciumcarbonat beschichtetem Dolomit sowie 
Mischungen davon. 

ii^ Zusanr\rnensetzung '-.'nach Anspruch 1. bei welcher der feuerfestzuschlag etwa 35 % bis etwa 85 
Gewichtsprozent der gesamten Zusammensetzung betragt. 

4. Zusammensetzung nach Anspruch 1, bei welcher das hydratisierte Material ausgewahit wird aus der 
Gruppe, bestehend aus Alkali metallmetasiiicat- und -sulfat-Hydraten sowie Erdalkalimetallmetasilicat- 
und -sulfat-Hydraten. 

5. Zusammensetzung nach Anspruch 1, bei welcher das hydratisierte Material ausgewahit wird aus der 
Gruppe. bestehend aus Natriummetasilicat-Pentahydrat, Natriummetasilicat-Nonahydrat, Magnesiumsul- 
fat-Heptahydrat sowie Mischungen davon. y^*- - 

8. Zusammensetzung nach Anspruch 1. bei welcher das hydratisierte Material etwa 15 % bis etwa 50 
Gewichtsprozent der gesamten Zusammensetzung betrSgt. 

7. Zusammensetzung nach Anspruch 1, bei welcher das mit dem hydratisierten Material assoziierte 
Kristallwasser etwa 7 % bis etwa 35 Gewichtsprozent der gesamten Zusammensetzung betragt. 

8. Zusammensetzung nach Anspruch 1 , bei welcher jedes Mol hydratlsiertes Material mindestens etwa 20 
Gewichtsprozent kristalllnes Wasser enthalt. 

9. Zusammensetzung nach Anspruch 2, bei welcher das mit Calciumcarbonat beschichtete Dolomit eine 
Beschlchtung einer Dicke von etwa 0.4 um bis etwa 1 ,0 um Calciumcarbonat auf Dolomit aufweist. 

10. Zusammensetzung nach Anspruch 1, ferner umfassend mindestens: 

von etwa 0.1 % bis etwa 10 Gewichtsprozent der gesamten Zusammensetzung freies Calciumcar- 
bonat und 

von etwa 0,1 % bis etwa 5 Gewichtsprozent der gesamten Zusammensetzung eine Verbindung. 
ausgewahit aus der Gruppe. bestehend aus Phosphatglas, sowohl unbehandelt als auch behandelt mit 
einer Verbindung. ausgewahit aus der Gruppe, bestehend aus Phosphorsaure und einem Hydrophobie- 
rungsmittel. 
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11. Zusammensetzung nach Anspruch 4, bei welcher das Alkalimetall Natrium und das Erdal kali metal I 
Magnesium ist. 

12. Zusammensetzung nach Anspruch <* bei welcher das hydfatiVierte Malenlal ein Natriummetasificat- * 
5 Hydrat ist. 

13. Zusammensetzung nach Anspruch 8, bei welcher jedes Mol hydratisiertes Material von etwa 5 bis etwa 
9 Mole damit assoziiertes Kristallwasser aufweist. 

10 14. Trockene Feuerfestzusammensetzung zum Beschichten und Reparieren einer feuerfesten Innenausklei- 
dung eines Ofens und dergleichen, umfassend: 

von etwa 35 % bis etwa 85 Gewichtsprozent eines Feuerfestzuschlags, ausgewahit aus der 
Gruppe, bestehend aus Magnesium, Dolomit, Olivin, Dolomit, das darauf eine Beschichtung von 
Calciumcarbonat in einer Dicke von etwa 0.8 um bis etwa 1 .0 urn aufweist. sowie deren Mischungen; 

^5 von etwa 15 % bis etwa 50 Gewichtsprozent eines hydratisierten Materials, das von etwa 5 bis 

etwa 9 Mole chemisch gebundenes Wasser pro Mol des hydratisierten Materials in kristalliner Form 
enthalt, wobei das Wasser von etwa 7.%. bis etwa 35 Gewichtsprozient der gesamten Zusammenset- 
zung ausmacht, 

welches hydratisierte Material m bezug auf die Menge des darin gebundenen .Wassers in einer 
20 ausreichehden Menge"' vorliegt. urn der Zusammensetzung Feuchtigkeit zu gewSKren und darauf 
SelbstflieSfahigkeit zu bewirken, wenn die Zusammensetzung"' auf eine Oberflache in einem Ofen und 
dergleichen aufgebracht wurde. auf die eine neue feuerfeste Auskleidung'aufgetragen Oder auf der eine 
bestehende beschadigte feuerfeste Auskleidung repariert werden soil. 

wobei der Ofen bei einer erhohten Temperatur gehaiten wird, die ausreicht. um thermische 
25 Aktlvierung der Feuerfestzusammensetzung zu bewirken. wodurch ein Freisetzen und Flussigwerden 
des chemisch gebundenen Wassers von dem hydratisierten Material derart erfolgt, dafl, die Zusammen- 
setzung selbstflieBfahig wird und von einer Stelle auf der Oberflache. auf die sie anfangs zum 
> vollstandigen Beschicfiten aufgetragen wurde, zerflieSt und die Oberflache vollstandig mit einer neiien 
feuerfesten Auskleidung beschichtet Oder Defekte ausfullt und die Reparatur einer bestehenden 
30 feuerfesten Auskleidung bewirkt. 

15. Zusammensetzung nach Anspruch .14. ferner umfassend: 

von etwa 0.1 % bis etwa 10 Gewichtsprozent der gesamten Zusammensetzung freles Calciumcar- 
bonat sowie 

35 von etwa 0.1 % bis etwa 5 Gewichtsprozent einer Verbindung. ausgewahit aus der Gruppe. 

bestehend aus Phosphatglas, sowohl unbehandelt als auch behandelt mit einer Verbindung. ausgewShlt 
" aus der Gruppe, bestehend aus Phosphorsaure~uhd einem Hydrophobiermittel. • 

16. Verfahren, um die Trockenaufbringung einer neuen Beschichtung einer feuerfesten Auskleidung oder 
40 die Reparatur einer bestehenden feuerfesten Auskleidung auf den Innenflachen eines Ofens und 

dergleichen bei hoher Temperatur zu ermoglichen, umfassend: 

Einbringen einer ausrelchenden Menge einer trockenen. thermisch aktivierten Zusammensetzung in 

den Ofen In die Nahe der inneren Oberflache, die beschichtet Oder repariert werden soU. welche 

trockene. thermisch aktivierte Zusammensetzung einen Feurfestzuschlag und ein hydratisiertes Material 
45 umfaBt. welches hydratisierte Material in kristalliner Form chemisch gebundenes Wasser enthalt; 

wobei die Temperatur in dem Ofen gehaiten wird bei oder angehoben wird auf einen Wert, der 

ausrelchend ist. um thermische Aktivierung der Feuerfestzusammensetzung zu bewirken, wodurch ein 

Freisetzen und Flussigwerden des chemisch gebundenen Wassers von dem hydratisierten Material 

derart erfolgt, dafi die Zusammensetzung selbstflieflfahig wird und von einer Stelle auf der Oberflache, 
50 auf die sie anfangs aufgetragen wurde, zerflieGt. um die Oberflache vollstandig mit einer neuen 

feuerfesten Auskleidung zu beschichten oder Defekte auszufullen und die Reparatur einer bestehenden 

feuerfesten Auskleidung zu bewirken; sowie 

Halten einer ausrelchend hohen Temperatur In dem Ofen. um das flussige Wasser in der 

Zusammensetzung zu verdampfen, wodurch bewirkt wird, dafl die Feuerfestzusammensetzung am Ort 
55 trocknet und abbindet und eine neu aufgetragene oder reparierte feuerfeste Auskleidung hinterlassen 

wird. 
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17. Verfahren nach Anspruch 16, bei welchem die Temperatur In dem Ofen mindestens etwa 500 
betrSgt. 

ia Verfahren zum Einbau und zur Reparatur der feuerfesten Auskleidung eines Ofens und dergleichen, 
umfassend: 

Einbringen einer Menge einer trockenen. thermisch aktivierten Zusammensetzung in den Ofen 
proximal zur Oberflache. die beschichtet Oder repariert werden soil, welche trockene, thermisch 
aktiVierte Zusammensetzung zusammengesetzt ist aus einem Feuerfestzuschlag und einem chemisch 
gebundenes Wasser in kristalliner Form enthaltenden hydratisierten Material, welches hydratlslerte 
Material in Bezug auf die Menge des darin enthaltenen gebundenen Wassers in einer ausreichenden 
Menge vorliegt. um der Zusammensetzung Feuchtigkeit zu verleihen, und zwar bei einer solchen 
erhohten Temperatur. dafl Freisetzen und Flussigwerden des gebundenen Wassers bewirkt wird, auf 
, welche erhShte Temperatur die Temperatur in dem Ofen erhoht Oder bei dieser gehalten wird, so daB 
sich das Wasser mit der Zusammensetzung mischt. um sie selbstflieBfahig zu machen; 

Kippen des Ofens, um den Flufi der Feuerfestzusammensetzung zu der stelle auf der OberflSche 
zu lelten, die beschichtet oder repariert werdenisoll; und 

Trocknenlassen und Abbindenlassen der Feuerfestzusammensetzung. 

19. Verfahren nach Anspruch 18, bei welchem- die trockene;' thermisch aktivierte Feu^rfestzusamrrienset- 
20 zung nach einem der Verfahren in den Ofen eingebracht wird. die ausgewahit werden aus der Gruppe. 
, . ^ . bestehend.in ortfest Einschaufeln. ortfest Absenken mit Hilfe eines Kran^s; ortfest Eihsetzen mit einem 
Gabelstapler und ortfest Einschutten mit einer Schrottrutsche. 
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20. Verfahren nach Anspruch 18. bei welchem der Ofen bei einer Temperatur von mindestens 500 '0 
25 gehalten wird. 

r' ... * t 

^. Revendicqtlons i- ^; i * j \i % 

1. Composition seche de refractaire pour le revetement et la reparation du doublage interieur refractaire 
30 d'un four ou analogue, qui comprend un agregat refractaire et un materiau hydrate contenant de Teau 
chimiquement llee sous forme cristalline, ledit materiau hydrate etant present en quantite suffisante, par 
. rapport k la quantite d'eau liee qui y est contenue. pour apporter rhumidite a ladlte composition de 
faQon ^ provoquer sa propre coulabilite quand on applique ladite composition a la surface interieure 
d'un four et analogue, ce faisant un nouveau doublage refractaire est a deposer ou on doit reparer un 
35 doublage refractaire existant endommage, ledit four etant maintenu a une temperature elevee suffisante 

pour provoquer llactivation thermique de ladite composition refractaire, ce qui permet la liberation et la 
liquefaction de ladite eau chimiquement liee depuis ledit materiau hydrate, de telle sorte que la 
composition devient autocoulable et peut s'^couler a partir d'un endroit sur ladite surface auquel on I'a 
deposee initialement jusqu'a un autre endroit proche de ladite surface ou il recouvre completement 
40 ladite surface d'un nouveau doublage refractaire. ou remplit les defauts et effectue la reparation d'un 
doublage refractaire existant. 



2. Composition selon la revendication 1. dans laquelle on choisit I'agregat refractaire dans le groupe 
constitue de la magnesie. la dolomite, rolivine. la dolomite revetue de carbonate de calcium et leurs 

45 melanges. 

3. Composition selon la revendication 1. dans laquelle Tagregat refractaire represente environ 35 h 
environ 85 % en poids de la composition totale. 

50 4. Composition selon la revendication 1. dans laquelle on choisit le materiau hydrate dans le groupe 
constitue d'un metasilicate de metal alcalin et des sulfates hydrates et des metasilicates de mital 
alcalino-terreux et des sulfates hydrates. 

5. Composition selon la revendication 1. dans laquelle on choisit le materiau hydrate dans le groupe 
55 constitue du metasilicate de sodium pentahydrate, du metasilicate de sodium nonahydrate, du sulfate 
de magnesium heptahydrate et de leurs melanges. 
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6. Composition selon la revendlcation 1. dans laquelle le materiau hydrate represente environ 15 a 
environ 50 % en poids de la composition totale, 

-V ^7.'^.^Composition' selon la revendication l.'dans laquelie Teau de cristallisation associee au niateriau hycJrate 
5 represente environ 7 h environ 35 % en. poids de la composition totale. 

8. Composition selon la revendication 1, dans laquelle chaque mole de materiau hydrate contient au 
moins environ 20 % en poids d'eau de cristallisation. 

10 9. Composition selon la revendication 2, dans laquelle la dolomite revetue de carbonate de calcium a un 
revitement d'une epaisseur d'environ 0.4 a environ 1.0 nm de carbonate de calcium sur la dolomite. 

10. '. Composition selon la revendication 1 qui comprend en plus au moins Tun des produits suivants : 

d'envirbn 0,1 a environ 10 % en poids de la composition totale de carbonate de calcium libre; et 
^5 d'environ 0,1 h environ 5 % en poids de la composition totale d'un compose choisi dans le groupe 

constitue d'un verte phosphate, a la fois non traite et traits avec un compost choisi dans le groupe 
constitue de racide phosphorique et d'un agent hydrophobe. 

11. Composition selon la revendication 4, dans laquelle le metal alcalin est le sodium et le metal alcalino- 
20 terreux est le magnesium. " ' " ' 

12. Composition selon*la revendication 4, dans laquelle le materiau hydrate est un hydrate de metasilicate 
de sodium. 

25 13. Composition selon la revendication 8, dans laquelle chaque mole de materiau hydrate comprend 
environ 5 a environ 9 mol d'eau de cristallisation associee. 

F 14. Composition refractaire seche pour le revetement et la^:reparation du doublage r^fractaire interieur d'un 
four et analogue, qui comprend : 

30 d'environ 35 a environ 85 % en poids d'un agr^gat refractaire choisi dans le groupe constitue de 

magnesium, dolomite, olivine, dolomite ayant un revetement de carbonate de calcium d'une epaisseur 
comprise entre environ 0,8 et environ 1.0 um. et leurs melanges: 

d'environ 15 a environ 50 % en poids d'un materiau hydrate contenant d'environ 5 a environ 9 mol 
d'eau chimiquement liee par mole de materiau hydrate sous forme cristalline, ladite eau representant 

35 d'environ 7 a environ 35 % en poids de la composition totale, 

ledit materiau hydrate etant present en quantite suffisante, par rapport a la quantite d'eaii liee qui y 

'.J ^ est contenue, pour apporter Thumidite h ladite composition de fagon a provoquer sa propre ^oulabilite 
lorsqu'on applique ladite composition a la surface d'un four et analogue, ce faisant un nouveau 
doublage refractaire est a deposer ou on re pare un doublage refractaire existant endommage, 

40 ledit four etant maintenu a une temperature eiev^e suffisante pour provoquer I'activatlon thermique 

de ladite composition refractaire, ce qui provoque I 'elimination et la liquefaction de ladite eau 
chimiquement liee a partir dudit materiau hydrate, de sorte que ladite composition devient autocoulable 
et s'ecoule d'un endroit h ladite surface ou on I'a deposee initialement pour revetir completement la 
surface de revetement sur laquelle on I'a appliquee initialement de fagon a recouvrir completement 

45 ladite surface d'un nouveau doublage refractaire, ou pour remplir les defauts et effectuer la reparation 

d'un doublage refractaire existant. 

15. Composition selon la revendication 14 qui comprend : 

d'environ 0,1 a environ 10 % en poids de la composition totale de carbonate de calcium libre ; et 
50 d'environ 0,1 a environ 5 % en poids d'un compose choisi dans le groupe constitue d'un verte 

phosphate, a la fois non traite et traite avec un compose choisi dans le groupe constitue de I'acide 
phosphorique et d'un agent hydrophobe. 

16. Precede permettant I'application a sec d'un nouveau revetement sur un doublage refractaire ou pour 
55 reparer un doublage refractaire existant sur les surfaces Interieures d'un four et analogues, h haute 

temperature, qui comprend : 

placer dans ledit four k proximite de la surfac interieur h recouvrir ou a reparer, une quantity 
suffisante pour effectuer ledit revetement ou la reparation, d'une composition refractaire seche activee 
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thermiquement comprenant un agr^gat refractaire et un materiau hydrate contenant de I'eau chrmique- 

ment iiee sous forme cristailine ; 

ja^.temp^rature dans le four.^tant maintenue h oy montee h un. . niveau .suffisant pour^provoquer 

Tactivation thermique de ladlte composition refractaire, ce qui provoque la liberation et la liquefaction 
5 de ladite eau chlmiquement Iiee k partir dudit materiau hydrate, de sorte que ladite composition devient 

autocoulable et s'ecoule d*un endroit de ladite surface sur laquelle on Ta depos^e initlalement. pour 

recouvrir completement ladite surface d'un nouveau doublage refractaire, ou remplir des defauts et 

effectuer la reparation d'un doublage refractaire existant; et 

maintenir une temperature suffisamment elevee dans ledit four pour evaporer I'eau liquide de ladite 
10 composition, ce qui provoque le sechage de ladite composition refractaire et la fait prendre sur place 

en donnant un nouveau doublage refractaire applique ou repare. 
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17. Precede selon la revendicatlon 16, dans lequel la temperature dans le four est d'au moins environ 
500 -C. 



18. Precede d'installation et de reparation du doublage refractaire d'un four et analogue qui comprend de : 

deposer dans ledit four a proximite de la surface a recouvrir ou a reparer uhe quantite d'une 
composition refractaire seche thermiquement activee composee d'un agregat refractaire et d'un 
* materiau hydrate contenant de I'eau chimiquement Iiee sous forme cristailine, ledit materiau hydrate 
20 etant present en quantite suffisante, en ce qui concerne la quantite d'eau Iiee contenue dans ce 
... materiau pour apporter Thumidite a ladite composition, de sorte qu'a une •temperature,, suffisamment 
eievee pour provoquer le degagement et la liquefaction de ladite eau Iiee. a la temperature a laquelle 
ledit four est porte ou malntenu de fagon que I'eau se melange k la composition pour la rendre 
autocoulable ; 

25 Incliner ledit four pour diriger recoulement de la composition refractaire a I'endroit de la surface h 

recouvrir ou ^ reparer ; et 

permettre, la prise et le sechage de la composition refractaire. * 

19. Precede selon la revendicatlon 18, dans lequel la composition refractaire seche thermiquement activee 
30 est deposee dans le four par Tun des precedes choisis dans le groupe constitue de pelleter en place, 

mettre en place par une grue, mettre en place avec un chariot a fourche et racier en place avec une 

machine. 

20. Precede selon la revendicatlon 18. dans lequel on maintient le four h une temperature d'au moins 
35 500 • C. 
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